SUMMARY The pathogenesis of post-cardiac injury syndronme was studied prospectively in 62 patients who underwent coronary bypass grafting. Preoperative and serial postoperative titres of actin and myosin antibodies were measured by an enzyme linked immunosorbent assay. Perioperative cumulative release of serum aspartate and alanine aminotransferases, lactate dehydrogenase, and creatine kinase was calculated by approximation formulas that are used to estimate infarct size. Complete post-cardiac injury syndrome developed in eight (13%) patients and an incomplete syndrome developed in 16 (26%). There was a significant correlation between frequency and intensity of the syndrome and the ratio of postoperative to preoperative titres of actin and myosin antibodies. Furthermore, there was a significant correlation between the cumulative release of lactate dehydrogenase, serum aspartate aminotransferase, and creatine kinase and the number of coronary vessels that were grafted, but no correlation was found between the incidence of post-cardiac injury syndrome and the number of coronary bypasses grafted or between the cumulative enzyme release and the postoperative immunological response against the major contractile proteins, actin and myosin. The amount of enzymes released during coronary bypass surgery seems to be a good indicator of the extent of myocardial damage during operation but it does not determine either the incidence of post-cardiac injury syndrome or the postoperative immunological response against the main contractile proteins actin and myosin. 
Post-cardiac injury syndrome is a frequent complication of cardiac surgery' -7; it is seen less often after acute myocardial infarction,7 8 despite the generally more severe myocardial damage produced by infarction. Furthermore, post-cardiac injury syndrome was found to be significantly more frequent after valve replacement surgery than after coronary bypass operation.69 According to Engle et al more severe myocardial damage after valve replacement explains this observation.9 Aortic valve replacement gives rise to a greater cumulative enzyme release of creatine kinase, creatine kinase MB, and a hydroxybutyrate dehydrogenase than coronary artery bypass grafting which in turn gives rise to greater cumulative enzyme release than mitral valve replacement.10o 1 There was no significant correlation between the frequency and intensity of post-cardiac injury syndrome and the number of coronary arteries grafted (table 1) . Table 2 shows that there was a significant correlation between the number of coronary arteries grafted and the cumulative release of serum aspartate aminotransferase (p < 0.05), lactate dehydrogenase (p < 0-03), and creatine kinase (p < 0 05), but not of serum alanine aminotransferase. The cumulative release of heart specific (MB) creatine kinase was not measured after bypass surgery because we considered only the variables associated with total tissue damage. There was no significant correlation between cumulative enzyme release and 
Discussion
Post-pericardiotomy syndrome is characterised by the persistence after the first postoperative week of fever, leucocytosis, and signs of pericardial and often pleural reaction, frequently with effusion and pneumonitis.4 5 A similar illness, post-myocardial infarction syndrome, was first described by Dressler 25 Although these syndromes are strikingly similar and have been well defined clinically, their pathogenesis remains unclear. Soloff et al initially described post-cardiac injury syndrome after mitral commissurotomy.26 The cause was originally thought to be a reactivation of rheumatic fever. Subsequently, however, the syndrome was reported after various operations in which the pericardium was entered, and the name postpericardiotomy syndrome was suggested by Ito et al. 27 They suggested hypersensitivity to blood in the pericardial cavity as the pathogenic mechanism. In children and adults Engle et al found significant correlations between the development of post-cardiac injury syndrome and high titres of heart antibodies and a rise in the titres of antibodies to one or more viruses that were prevalent in the community.49 Furthermore, they found significant correlations between the incidence of post-cardiac injury syndrome, heart antibodies, and the type of operation. After heart operation in children Engle et al found that post-cardiac injury syndrome was most common in those operated on because of tetralogy of Fallot and ventricular septum defect with other anomalies. 28 The potential for myocardial trauma during both these operations is high because they entail a right ventriculotomy and resection of obstructing musculature in the outflow tract of the right ventricle.
In adults post-cardiac injury syndrome occurred less often after coronary artery bypass grafting than after cardiac surgery for valve replacement.9 Again it was thought that there was more opportunity for damage to the heart muscle when the aortic valve, mitral valve, or both valves were replaced than after grafting of the coronary arteries on the surface of the heart.
In conclusion, the incidence of post-cardiac injury syndrome was correlated with the magnitude of heart injury during operation. De Scheerder et al also found that post-cardiac injury syndrome was more common after valve replacement operation than after coronary artery bypass grafting6 7 but they demonstrated a significantly higher frequency of post-cardiac injury syndrome after cardiotomy than after acute myocardial infarction despite the fact that acute myocardial infarction generally causes greater myocardial damage. These clinical results accord with the immunological reaction against heart muscle and the major contractile proteins, which was significantly more important after cardiac surgery than after acute myocardial infarction; there was a clear correlation between the clinical intensity of post-cardiac injury syndrome and the titres of specific autoantibodies against actin and myosin.
We found no correlation between the number of coronary arteries grafted and the degree of postcardiac injury syndrome. Nor was there a significant correlation between the cumulative enzyme release after coronary bypass operation and the postoperative immunological response against the major contractile proteins, actin and myosin. Although there were considerable individual differences in cumulative enzyme release after coronary bypass surgery, a significant correlation between the cumulative enzyme release and the number of coronary arteries grafted was demonstrated in our study. Cumulative enzyme release as calculated in our study is not entirely determined by the amount of enzymes leaking from the affected area of the heart into the circulation; other tissue damage during operation may be involved.
The humoral immunological response to actin and myosin is also triggered by contractile proteins from all sources. Tissue damage causing the release of enzymes and contractile proteins originates mainly in myocardium tissue, however, and other sources are unlikely to have affected the results of this study to a great extent. Our results strongly suggest that the amount of enzyme release during coronary bypass surgery, which is a good indicator of myocardial damage during the operation, does not determine the frequency of post-cardiac injury syndrome after coronary bypass surgery nor does it determine postoperative humoral immune response.
Other exogenous factors may influence the postoperative immune response and the occurrence of post-cardiac injury syndrome. These include concurrent viral infection which may trigger immune response,4 exposure to air or to chemicals (disinfectants) which may denature a fraction of the released proteins so that they become more immunogenic than the native molecules, or the action of anaesthetic agents which may change immune response and the way in which antigens are presented to the immune system.
Other, and possibly more important, intrinsic factors influencing individual immune response should also be investigated so that the postoperative immune responses and the pathogenesis of postcardiac injury syndrome may be better understood.
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